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(54) Title: AUTOMATIC LENGTH ADJUSTER 



(57) Abstract 

A mechanical automatic length adjuster comprises a screw (16) of gen- 
erally buttress thread form running within an internally threaded housing 
(12) on running flanks under the action of a coil compression spring (28) 
within the housing. The housing is provided with a through bore having an 
unthreaded bore portion (18) at one end within which is retained a cup mem- 
ber (22) providing a reaction surface for the spring; the cup member being 
retained by a circlip (26) at the end of the unthreaded bore portion. A bear- 
ing member (32) is provided between the other end of the spring and the in- 
ner end of the screw which extends into the housing and includes a guide 
portion (34) extending into the spring convolutions and a captive ball bear- 
ing (36) providing low friction engagement with the inner end of the screw. 
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AUTOMATIC LENGTH ADJUSTER 

This invention relates to a mechanical automatic 
length adjuster comprising an internally screw-threaded 
housing, an externally threaded screw extending within 
the housing and spring means acting axially on the screw 

5 to cause it to rotate and advance outwardly of an open 
end of the housing to lengthen the adjuster; the 
co-operating thread forms of the screw and the housing 
being so configured that the screw will rotate freely and 
advance out of the housing on co-operating running flanks 

10 of the threads under the axial spring bias. 

One form of such a length adjuster is described in 
GB-A-2160945, the adjuster comprising a self-contained 
device preferably for use as an automatic clearance 
adjuster in a valve train mechanism of an internal 

15 combustion engine or, alternatively, for use as a self- 

levelling device or as a belt tensioner. Another form of 
such a length- adjuster is described in GB-A-2033472 
wherein the housing is incorporated as an integral part 
of a rocker arm, or the screw is incorporated as an 

20 integral part of a valve stem, for automatic clearance 
adjustment in a valve train mechanism of an internal 
combustion engine . 

In both of the aforesaid patent specifications 
embodiments of the housing are illustrated as having a 

25 through bore* It is preferred to utilise a housing with 
a through bore whereby the formation of the internal 
thread form, as by tapping, is facilitated but the 
housing must then be provided with a closure member at 
one end of the bore to provide a reaction surface for the 

30 spring means. For example, in GB-A-2160945 a closure 
member is provided in the form of a cap screw threaded 
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into the end of the bore. 

It is an object of the present invention to provide 
an improved construction of mechanical automatic length 
adjuster. 

5 In accordance with the invention there is provided a 

mechanical automatic length adjuster comprising an 
internally threaded housing, a screw member within said 
housing having an external thread form configured to run 
within the thread form of the housing, the thread forms 

10 exhibiting a relatively high friction in one direction of 
axial loading of the screw threads compared with a 
relatively low friction in the opposite direction of 
axial loading, spring means acting on the screw member to 
bias it in the said opposite direction of axial loading 

15 and thus to urge the screw member in a direction to 

advance axially of the housing with the thread form being 
configured to provide co-operating running flanks and 
locking flanks whereby the screw member will rotate and 
advance axially of the housing when the axial thrust of 

20 the spring means urges said running flanks together 
characterised in that the housing is provided with a 
through bore having a said thread form extending from one 
open end of the housing axially of the bore and an 
unthreaded bore portion extending from the end of the 

25 said thread form to the other open end of the housing; a 
cup member being received within said unthreaded bore 
portion, the spring means acting between a base of said 
cup member and the screw member, and means retaining said 
cup member within said unthreaded bore portion. 



30 



Said cup member may be received loosely within said 
unthreaded bore portion of the housing, or may be an 
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interference fit therein, or may be secured therein by an 
adhesive. 

Said cup member may be of generally cylindrical form 
having a said base located adjacent said other open end 

5 of the housing and a generally cylindrical hollow body 
engaged within said unthreaded bore portion of the 
housing* Said retaining means conveniently comprises a 
clip member engaged with said housing at or adjacent its 
said other open end and providing an abutment for the 

10 said base of the cup member. The clip member may 

comprise a spring clip engaged within an annular recess 
in the unthreaded bore portion of the housing providing a 
radially inwardly extending abutment for the base of the 
cup member. 

15 A bearing member may be provided between that end of 

the spring means remote from the cup member base and an 
inner end of the screw member which extends into the 
housing, the spring means acting upon an abutment on said 
bearing member to transmit the axial thrust of the spring 

20 means to the screw member through the bearing member. 
The bearing member preferably includes said abutment 
thereon and a ball bearing element bearing upon said 
inner end of the screw member. The spring means is 
conveniently in the form of a coil compression spring and 

25 the bearing member conveniently further includes a guide 
portion extending axially inwardly of the spring 
convolutions . 

The surfaces of the said locking flanks of the screw 
member and of the housing as seen in axial cross-section 
30 may be so configured as to be incapable of contiguous 

mating engagement with one another. . The locking flank of 
the housing may comprise a continuous surface as seen in 
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axial cross- section and the locking flank of the screw 
member may comprise a discontinuous surface as seen in 
axial cross-section being limited to a width less than 
the width of the engaging locking flank of the housing 
5 and comprising a plurality of helically extending lands 
and grooves. 

Other features of the invention will become apparent 
from the following description given herein solely by way 
of example with reference to the accompanying drawings 
10 wherein 

Figure 1 is a part elevation, part cross -sectional 
view of a mechanical automatic length adjuster 
constructed in accordance with the invention; and 

Figure 2 is a diagrammatic view of one embodiment of 
15 the adjuster of Figure 1 incorporated as a clearance 
adjuster in a valve train mechanism of an internal 
combustion engine. 1 

Referring to Figure 1 of the drawings there is shown 
a self contained mechanical automatic length adjuster 
which, for example, may be utilised as an automatic 
clearance adjuster in the valve train mechanism of an 
internal combustion engine as illustrated 
diagrammatically in Figure 2. It should however be 
appreciated that the adjuster may be advantageously 
25 utilised in other applications such as, for example, as a 
belt tensioner, a brake adjuster or as a self -levelling 
device or in any other convenient application. 



20 
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The adjuster 10 illustrated in Figure 1 comprises a 
steel housing 12 of generally cylindrical configuration 
with a central axial through bore which is tapped for a 
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distance extending somewhat in excess of half of the 
axial length of the bore to provide an internal screw 
thread 14 of buttress thread form. A solid steel screw 
16 also of generally cylindrical form has an external 

5 screw thread rolled or cut thereon of a buttress thread 
form complementary to the internal buttress thread form 
of the housing. Such co-operating buttress thread forms 
provide co-operating running flanks and locking flanks 
thereon and are conveniently formed to the same 

10 geometrical criteria as described in GB-A-2160945, the 

disclosure of which is hereby incorporated by reference. 

An unthreaded bore portion 18 extends substantially 
from the end of the thread form 14 to the other open end 
of the housing although the diameter of said unthreaded 

15 bore portion 18 is slightly in excess of the diameter of 
a shoulder portion 20 of the bore located intermediate 
the threaded and unthreaded bore portions. A cup member 
22 of hollow generally cylindrical form is received 
within the unthreaded bore portion 18 and is restrained 

20 against axial movement inwardly of the bore by abutment 
of the open end of the cup member against the shoulder 
portion 20. The cup member 22 is provided with a planar 
base portion 24 and is restrained against movement 
axially out of the bore by a spring clip 26 engaged 

25 within an annular recess formed in the housing adjacent 

the end of the bore, the spring clip providing a radially 
inwardly extending abutment for the base of the cup 
member . 

A coil compression spring 28 is located within the 
30 cup member 22 to bear at one end on the base 24 thereof 

and at the other end upon an annular shoulder 30 provided 
on a bearing member 32 having a cylindrical guide portion 
34 which extends within the spring convolutions. That 



BNSDOCID: <WO 90 1 0787A 1 J_> 



WO 90/1 0787 



PCT/GB90/00294 



6 



10 



end of the bearing member 32 remote from the spring is 
provided with a captive ball bearing 36 for low-friction 
bearing engagement within a co-operating recess 38 formed 
centrally in the planar inner end surface 40 of the 
screw 16. 

The open end of the cup member 22 is provided with 
an externally tapered wall adjacent its periphery 
facilitating its insertion into the unthreaded bore 
portion 18 through the open end thereof whereas the 
internal wall surface of the cup member is also tapered 
at its open end to prevent inadvertent catching of the 
compression spring 28 thereon. 

As illustrated, the axially outer end of the screw 
16 is provided with a domed head 42 although the specific 
15 configuration of this outer end of the screw is not 
relevant to the present invention. Thus, under the 
action of the coil compression spring 28, the screw 16 is 
urged axially outwardly of the housing 12 and will rotate 
freely and advance out of the housing on the co-operating 
running flanks of the buttress thread forms solely under 
the axial spring bias of the compression spring 28. The 
screw 16 will rotate freely upon the low friction contact 
surface between the ball bearing 36 and the recess 38 in 
the screw inner end. Conversely, the screw 16 will be 
25 prevented from rotation by co-operation between the 
locking flanks of the buttress thread forms upon 
application of axial forces to the screw in a direction 
against the direction of the spring bias; a preferred 
configuration of the thread form is shown in Figure 2. 



20 



30 



It will be appreciated that the thrust of the spring 
28 is transmitted to the screw 16 through the. 
intermediary of the bearing member 32 and the ball 
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bearing 36, and that the ball bearing provides the only 
point of contact with the screw. Thus, although the ball 
bearing 36 and at least the recess 38 of the screw 16 
require to be of a hardened material, there is no 
5 requirement for the housing 12 or the cup member 22 to be 
hardened - 

That end of the housing 12 adjacent the spring clip 
26 is provided with a plurality of axially outwardly 
projecting wedge shaped lugs 58 with the apex of each lug 
10 extending generally radially of the housing. The purpose 
of these lugs 58 is described below with reference to 
Figure 2. 

Referring to Figure 2 of the drawings the adjuster 
10 of the invention is shown diagrammatically as being 

15 incorporated in an internal combustion engine valve train 
mechanism comprising a cam 44, an end-pivot type of 
rocker arm 46 and the said adjuster 10. In accordance 
with known practice, the rocker arm 46 has an upper 
surface curved slipper portion 48 upon which the cam 44 

20 acts, a lower surface abutment portion 50 at one end of 

the rocker arm for acting on a valve stem (not shown) and 
a lower surface hemispherical recess 52 at the other end 
of the rocker arm which comprises a fulcrum point for the 
arm and which receives the domed head 42 of the screw 16. 

25 in use of the adjuster as described above, the 

housing 12 is located within a socket in the cylinder 
head of the engine and must be retained therein against 
any rotation relative to the socket. Such rotation is 
prevented by the wedge shaped lugs 58 on the housing 12 

30 which, under the axial forces applied to the adjuster, 
establish a "grip" of the lugs 58 with the base of the 
said socket. Any tendency of the housing 12 to rotate 



9010767A1 \ > 



WO 90/10787 



PCI7GB90/00294 



8 



within the socket is further resisted by the provision of 
an elastomeric O-ring 60 on the housing which engages 
with an interference fit in the socket when the adjuster 
is located therein. 

As shown in Figure 2, the locking flanks 54 and 56 
of the co-operating buttress threads of the screw and the 
housing respectively are so configured to be incapable of 
establishing contiguous mating engagement with one 
another. In the embodiment illustrated the locking flank 
54 of the screw is helically grooved thereby effectively 
reducing the width of the screw member locking flank i.e. 
the locking flank width becomes equivalent to the surface 
width of each land between each pair of adjacent grooves. 
By providing several such lands e.g. four per locking 
flank, the wear rate in the adjuster is reduced. 

The reduction of locking flank contact area between 
the screw and the housing enables the said lands in the 
locking position to effectively break through the oil 
film lubrication which is present in use and to establish 
the desired high friction condition leading to locking 
and prevention of an undesirable degree of back-off 
rotation. Also, the overall width of the locking flank 
of the screw is less than the width of the locking flank 
of the housing providing a helical oil reservoir between 
the screw and the housing. This helical reservoir 
enhances the flow of lubricating oil to the running 
flanks of the screw and housing and also provides a 
helical pressure relief path for the oil. 
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CLAIMS 

1. A mechanical automatic length adjuster comprising an 
internally threaded housing(12), a screw member (16) 
within said housing having an external thread form 
configured to run within the thread form of the housing , 

5 the thread forms exhibiting a relatively high friction in 
one direction of axial loading of the screw threads 
compared with a relatively low friction in the opposite 
direction of axial loading , spring means (28) acting on 
the screw member to bias it in the said opposite 

10 direction of axial loading and thus to urge the screw 

member in a direction to advance axially of the housing 
with the thread form being configured to provide 
co-operating running flanks and locking flanks whereby 
the screw member will rotate and advance axially of the 

15 housing when the axial thrust of the spring means urges 
said running flanks together characterised in that the 
housing(12) is provided with a through bore having a said 
thread form(14) extending from one open end of the 
housing axially of the bore and an unthreaded bore 

20 portion(18) extending from the end of the said thread 
form to the other open end of the housing; a cup 
member (22) being received within said unthreaded bore 
portion, the spring means (28) acting between a base(24) 
of said cup member and the screw member(16), and 

25 means(26) retaining said cup member within said 
unthreaded bore portion. 

2. A mechanical automatic length adjuster as claimed in 
Claim 1 further characterised in that said cup member (22) 
is of generally cylindrical form having a said base (24) 

30 located adjacent said other open end of the housing and a 
generally cylindrical hollow body engaged within said 
unthreaded bore portion(18) of the housing. 
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3. A mechanical automatic length adjuster as claimed 
in either one of Claims 1 or 2 further characterised in 
that said retaining means comprises a clip member (26) 
engaged with said housing at or adjacent its said other 

5 open end and providing an abutment for the said base (24) 
of the cup member. 

4. A mechanical automatic length adjuster as claimed in 
Claim 3 further characterised in that said clip member 
comprises a spring clip (26) engaged within an annular 

10 recess in the unthreaded bore portion(18) of the housing 
providing a radially inwardly extending abutment for the 
base of the cup member. 

5. A mechanical automatic length adjuster as claimed in 
any one of the preceding claims further characterised in 

15 that a bearing member (32) is provided between that end of 
the spring means remote from the cup member base and an 
inner end (40) of the screw member which extends into the 
housing, the spring means (28) acting upon an abutment (30) 
on said bearing member to transmit the axial thrust of 
the spring means to the screw member through the bearing 
member. 



20 



6. a mechanical automatic length adjuster as claimed in 
Claim 5 further characterised in that said bearing 
member (32) includes said abutment (30) thereon and a ball 

25 bearing element (36) bearing upon said inner end (40) of 
the screw member. 

7. a mechanical automatic length adjuster as claimed in 
either one of Claims 5 or 6 further characterised in that 
the spring means comprises a coil compression spring(28) 

30 and the bearing member (32) further includes a guide 
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portion(34) extending axially inwardly of the spring 
convolutions . 

8. A mechanical automatic length adjuster as claimed in 
any one of the preceding claims further characterised in 

5 that that end of the housing adjacent the said unthreaded 
bore portion(18) is provided with a plurality of axially 
extending lugs (58) for engagement with the base of a 
socket within which the housing is locatable. 

9. A mechanical automatic length adjuster as claimed in 
10 any one of the preceding claims further characterised in 

that the surfaces of the said locking flanks (54, 56) of 
the screw member and of the housing as seen in axial 
cross-section are so configured as to be incapable of 
contiguous mating engagement with one another . 

15 10 . A mechanical automatic length adjuster as claimed in 
Claim 9 further characterised in that the locking 
flank(56) of the housing comprises a continuous surface 
as seen in axial cross-section and the locking flank(54) 
of the screw member comprises a discontinuous surface as 

20 seen in axial cross-section. 

11. A mechanical automatic length adjuster as claimed in 
Claim 10 further characterised in that the said dis- 
continuous surface of the locking flank(54) of the screw 
member is limited to a width less than the width of the 

25 engaging locking flank(56) of the housing and comprises 
a plurality of helically extending lands and grooves. 

12. A mechanical automatic length adjuster as claimed in 
any one of the preceding claims further characterised in 
that it is constructed and arranged as a self-contained 

30 mechanism. 
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